Although death owing to the toxic effects of the therapeutic Digitalis lanata extract, digoxin has been reported, there are no reported cases of fatal Digitalis purpurea (digitoxin) plant intoxication in humans in the literature. We describe a case of ingestion of Digitalis purpurea in a 64-year-old man, which was fatal despite administration of Digibinds. A review of the literature and aspects of management of plant digitalis poisoning are discussed.
A 64-year-old man was admitted to the Emergency Department, approximately 1 h after deliberate ingestion of a whole Digitalis purpurea plant. This was thought to be suicidal on a background of possible prior herbal use. Initially asymptomatic, he was admitted for inpatient observation and cardiac monitoring. He was given repeat doses of activated charcoal, as per Toxbase (UK Poisons Information Service) guidance. At 5 h after ingestion, he became nauseous and restless but cardiac symptoms were absent and he never vomited. He remained haemodynamically normal and his essentially normal initial electrocardiogram (ECG) (Fig. 1a) developed a junctional rhythm, with concave up sloping ST segment depression (Fig. 1b) . Serum potassium was 4.3 mmol/l, serum digoxin level was 36 mcg/l (0.8-2.0 mcg/l) and arterial blood gas analysis revealed no acidosis (pH 7.46, BE -1.6). Shortly after the development of symptoms and ECG changes, he developed bradycardia and runs of second degree aterioventricular (AV) block, which rapidly progressed to a 3.5-s sinus pause (Fig. 1c) , followed by sinus arrest. The hospital's entire supply of Digoxin-specific antibodies (Digibinds) were administered at the onset of ECG changes. His condition deteriorated from being asymptomatic to sinus arrest and cardiac arrest within 30 min. Despite prompt resuscitative efforts, including the use of atropine, external cardiac pacing and Digibinds (10 vials), spontaneous cardiac output was not restored.
Postmortem examination found a significant amount of undigested and partially digested foxglove plant parts in the stomach.
Discussion
The therapeutic uses of D. purpurea (purple foxglove) (Fig. 2) are well described. Withering [1] is said to have first learned the value of foxglove 'from an old woman in Shropshire', and it is hypothesized that Van Gogh may have been under the influence of digitalis intoxication and its side effects: xanthopsia and coronas, as his physician, Dr Gachet was twice painted holding a foxglove [2] (Fig. 3) .
Digitalis purpurea yields digitoxin and gitoxin from its leaves and digitalin in the seeds. It does not contain digoxin, which is present only in the leaves of its cousin Digitalis lanata. Although foxglove is widely grown as an ornamental plant, few people ingest it because of its bitter taste. Accidental ingestion may occur from consumption of contaminated water in or near which plants have been standing or from smoke from burning plants. Wild-food gatherers mistaking the plant for comfrey, and using it in herbal concoctions account for most cases of toxicity [3, 4] .
Although death because of the toxic effects of the therapeutic D. lanata extract, digoxin has been reported, there are no reported cases of fatal D. purpurea (digitoxin) plant intoxication in humans in the literature. It is striking that only a leaf or two are potentially fatal.
Clinical features
Foxglove poisoning results in nonspecific symptoms similar to those expected from overdose of therapeutic cardiac glycosides [5] (Table 1) .
ECG changes are nonspecific and not pathognomonic, but include ventricular premature contractions, sinus bradycardia or tachycardia, nonparoxysmal junctional tachycardia, AV dissociation, first-degree, second-degree, and third-degree AV block and sinoatrial block or arrest [6, 7] . These arise partly because of loss of impulse generation at the sinoartial node, depression of AV node conduction and increased sensitivity of both nodes to catecholamines [6] . The bradydysrhythmias and AV blocks are primarily because of vagal effects and AV-node depression.
Serum digoxin levels
Symptoms of poisoning do not necessarily correspond with serum digoxin levels, and toxicity may occur with normal levels [7] . Glycosides from D. purpurea cross-react with commonly used digoxin immunoassays and when requesting concentrations it is important to specify digitoxin or plant as methods vary, and assays are not universally available for levels other than digoxin. In cases suffering severe dysrhythmias when ingestion of plants containing cardiac glycosides has occurred, it may be practical to start Digibinds without awaiting levels, especially in patients who present late.
Gastric decontamination
Gastric emptying is of no proven benefit even in the setting of massive digitalis overdose. No data on its use in plant ingestion are found, but the postmortem findings in this case do raise the question of possible benefit. Caution should be exercised as it can cause vagal stimulation with severe bradycardia or asystole. In significant ingestions, endoscopic retrieval of plant material may be preferable to traditional gastric lavage, given the nature of the stomach contents found in this case. 
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Activated charcoal
Although volunteer studies demonstrate that multipledose activated charcoal increases the elimination of digitoxin, there are insufficient clinical data to support or exclude the use of this therapy [8] . The significant enterohepatic circulation of digitoxin, however, makes multiple-dose activated charcoal likely to be beneficial.
Digoxin-specific antibody Fab fragments (Digibinds)
Digibinds is effective for the treatment of toxicity because of therapeutic digitalis preparations [9] . Experience in its use for plant glycoside toxicity is less established with very few reports in the literature [10, 11] . Digibinds should be considered for patients with a history of ingestion of plants containing cardiac glycosides who have any features as outlined (Table 2 ). In addition, we would suggest consideration of its use in patients with a clear history of significant ingestion. Empiric dosing may be appropriate in most cases, that is 10 vials for arrhythmias and 20 vials in cardiac arrest (1 vial = 38 mg Fab fragments) [6] .
Electrolyte disturbances
Serum potassium may rise quickly in acute poisoning because of digitalis-induced inhibition of the Na-KATPase pump producing egress of large amounts of Digitalis purpurea courtesy Francis Morris. Portrait of Dr. Gachet with foxglove in foreground. potassium from intracellular to extracellular sites [12] . Potassium should therefore not be administered, even if mild hypokalaemia is found initially. Glucose and insulin infusion may be used, but calcium is relatively contraindicated as it increases ventricular automaticity and may precipitate ventricular arrhythmias [7] .
Magnesium has been used to terminate ventricular tachydysrhythmias in digitalis toxicity; however, its role in bradydysrhythmias and conduction blocks is less clear, as hypermagnesaemia can actually impair impulse formation and AV conduction [7] .
Atropine
Intravenous atropine is indicated for significant bradycardia and AV block. Repeat doses may be necessary.
Pacing
During digitalis intoxication, the transvenous pacemaker has limited preventive and curative effects, is difficult to handle, and exposes patients to severe iatrogenic accidents [13] . In cases of significant bradycardia or AV block and limited response to atropine, external pacing is a safer alternative while waiting for Digibinds to take effect.
In summary, we report an extraordinary case of poisoning with a very common plant. Our case highlights the extreme toxicity of D. purpurea, and we propose that Digibinds be considered for all cases of ingestion as early as possible.
